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(57) ABSTRACT 

The invention relates to a method for up-shifting of an 
automatic or semiautomatic gearbox Which is connected to 
an engine equipped With an additional engine brake, Which 
method comprises determining an expected value of the 
speed derivative (ESGZ) of said engine during said gear 
shifting. The invention is characterized in that said method 
comprises measuring the speed derivative (ESGm) of the 
engine during said gear-shifting (21), calculation of a dif 
ference value Which corresponds to the difference betWeen 
the measured value of the speed derivative (ESGm) and the 
expected value of the speed derivative (ESGe), and updating 
the expected value of the speed derivative (ESGe) to a neW 
value Which more closely corresponds to said measured 
value of the speed derivative (ESGm) if said difference value 
exceeds a predetermined threshold value The invention 
also relates to a device for such engine braking. By means 
of the invention, an adaptation of a parameter is obtained 
regarding the speed derivative of the engine during a gear 
shifting process so that gearshifts can be carried out With 
optimal performance of the engine. 

9 Claims, 4 Drawing Sheets 
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METHOD AND DEVICE FOR SHIFTING OF 
A GEARBOX 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The present application is a continuation patent applica 
tion of International Application No. PCT/SE02/01462 ?led 
16 Aug. 2002, noW abandoned Which Was published in 
English pursuant to Article 21(2) of the Patent Cooperation 
Treaty, and Which claims priority to SWedish Application 
No. 0102748-1 ?led 17 Aug. 2001. Both applications are 
expressly incorporated herein by reference in their entireties. 

BACKGROUND OF INVENTION 

1. Technical Field 

The present invention relates to a method for up-shifting 
of an automatic or semiautomatic gearbox Which is con 
nected to an engine equipped With an auxiliary engine brake, 
Which method comprises determining an expected value of 
the velocity derivative of said engine during said gear 
shifting. 

The invention also relates to a device for up shifting of an 
automatic or semi-automatic gearbox Which is connected to 
an engine equipped With an auxiliary engine brake, com 
prising a control unit for initiating gear-shifting and for 
storing an expected value of the velocity derivative of said 
engine during said gear-shifting. 

2. State of the Art 

Commercial vehicles, such as trucks and buses, are nor 
mally equipped With an engine brake function to spare the 
Wheel brakes of the vehicle during braking. In this context, 
it is previously knoWn to provide an engine braking effect in 
an internal combustion engine by means of arranging a 
choke organ, for example in the form of a valve, in the 
exhaust system of the vehicle. In this manner, a certain 
portion of the Work during the exhaust stroke of the piston 
can be used to increase the braking effect. 

Another kind of engine brake is a so-called compression 
brake, Which operates by means of choking one or more of 
the exhaust valves of the engine so that the air Which been 
compressed during the compression stroke of the engine in 
the combustion chamber is partially alloWed to How out into 
the exhaust system. This means that part of the compression 
Work carried out during the compression stroke is not 
re-used during the expansion stroke of the engine, Which is 
utiliZed for a braking effect on the crank shaft. 

In a knoWn compression brake the exhaust valves are 
controlled in such a manner that the camshaft of the engine 
is given a pro?le Which is shaped With at least one extra 
ridge in order to achieve an opening of the exhaust valves to 
generate braking effect. Also, the valves are shaped With a 
small play, the siZe of Which is chosen (together With the 
dimensions of the extra ridge), so that the extra ridge does 
not effect the valves during normal engine operation. For 
this purpose, the extra ridge has a lifting height Which is very 
small compared to the regular exhaust ridge. In order to 
make the extra ridge operable during engine braking, i.e. so 
that the exhaust valves can be opened When engine braking, 
each rocker arm is shaped With a device in the form of a 
displaceable piston Which is effected by oil to be placed in 
a protruding position. This causes the valve play to be 
eliminated, and the lifting height of the extra ridge then 
becomes suf?cient to open the exhaust valves. 

Apart from utiliZing an engine braking device for braking 
the vehicle as such, i.e. as a complement to the Wheel-brakes 
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2 
of the engine, there is also a desire to use an engine braking 
device, such as for example a compression brake, during 
shifting of the gearbox of the vehicle. It can here be seen that 
commercial vehicles such as trucks and buses are more and 
more frequently equipped With automatic or semiautomatic 
gearboxes. Such gearboxes can be likened to conventional 
manual gearboxes, With the difference that the gear-shifting 
is carried out by means of maneuvering devices instead of 
manually by driver. The appended FIG. 1 shoWs the prin 
cipal phases in connection With an up-shifting (i.e. to a 
higher gear) in such a gearbox. FIG. 1 shoWs a comparison 
betWeen engine torque and engine speed relative to time in 
a given type of engine. 
As can be seen in FIG. 1, phase “a” shoWs a normal 

driving condition before a gearshift is initiated. Phase “b” 
shoWs the removal of the engine torque as soon as the 
decision has been made to carry an up-shift. Phase “c” 
shoWs the release of a claW coupling in order to decouple the 
gearbox from the engine. Phase “d” shoWs a decrease of the 
engine speed in order to match the engine speed to the gear 
ratio that is to be chosen. As soon as the engine speed has 
decreased sufficiently, the neW gear can be engaged. Thus, 
phase “e” shoWs the engagement of the neW claW coupling. 
Phase “f” shoWs the restoring of the torque, and phase “g” 
shoWs a normal driving condition after the gear-shifting has 
taken place. 

In order to reduce the loss of driving energy of the vehicle 
during an up-shift, it is advantageous if the engine speed can 
be matched to the neW gear ratio as rapidly as possible. From 
document SE-C-502154 it is knoWn to selectively use an 
exhaust brake during up-shift When certain operational 
parameters are achieved in order to thus obtain a rapid 
decrease of the engine speed during the gear-shifting pro 
cess. In this Way the Wear on the exhaust brake system 
allegedly decreases, since the use of the exhaust brake is 
only carried out during a small portion of the total amount 
of up-shifts. 
From SWedish patent application number 9804439-9, an 

arrangement is previously knoWn for engine braking in 
connection to an internal combustion engine. This arrange 
ment is adapted for engine braking by means of decreasing 
the engine speed When shifting gears, and for this purpose 
comprises a special device Which is sensitive to a signal 
Which is generated as an ansWer to a need to obtain a 

gearshift and in order to obtain an absorption of a valve play 
in a rocker arm. 

When shifting gears in an engine, there is generally a 
desire for the time for the poWer cut-off, PCOT of the 
engine, to be made as small as possible. According to prior 
art, there is during gear-shifting generated ?rst a signal that 
indicates that the gear-shifting is going to take place. After 
initiating the gear-shift and removing the engine torque, the 
rpm of the engine Will successively decrease, mainly due to 
friction forces in the moving parts of the engine. Finally, a 
loWer rpm Will have been reached at Which the gear-shifting 
can be completed. In order to additionally shorten the poWer 
cut-off time during gear-shifting engine, braking can also 
take place, as has been mentioned above. 

A further desire in connection to gear-shifting is that the 
gear-shifting process should alWays take place While main 
taining optimal parameters of the engine and the rest of the 
vehicle. Carrying out a gearshift can be affected by a number 
of parameters, such as the slope of the road, the air and 
rolling resistance of the vehicle etc, and there are naturally 
demands to, as far as possible, avoid incomplete gear 
shifting and other main functions. If, for example, the poWer 
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cut-off time is too long, it can be dif?cult to carry out 
gearshifts at all, Which causes the engine to stop. Another 
dif?culty Which can arise is that different engine combina 
tions and different vehicles can exhibit slight variations 
regarding performance and function including the engine 
brake function. This means that, for example, gear-shifting 
can be carried out during someWhat different conditions on 
different vehicles. There is thus a need to compensate for 
such individual variations that can in?uence the gear 
shifting. 

SUMMARY OF INVENTION 

A purpose of the present invention is to provide engine 
braking during gear-shift in an automatic or semi automatic 
gearbox Which contributes to a reliable gear-shifting pro 
cess. 

This objective is achieved according to the present inven 
tion by means of the method according to amended claim 1, 
in more detail by a method of the initially mentioned kind 
Which is characteriZed in that it comprises measuring the 
speed derivative of the engine during said gear-shifting, 
calculating a difference value Which corresponds to the 
difference betWeen the measured value of the speed deriva 
tive and the expected value of the speed derivative, and 
updating of the expected value of the speed derivative to a 
neW value Which more closely corresponds to said measured 
value of the speed derivative if said difference value exceeds 
a predetermined threshold value. 

This objective is also obtained according to the present 
invention by means of the device according to appended 
claim 9, in more detail a device of the initially mentioned 
kind, Which is characteriZed in that it comprises means for 
measuring the speed derivative of the engine during said 
gear-shifting With said control unit being arranged to cal 
culate a difference value Which corresponds to the difference 
betWeen the measured value of the speed derivative and the 
expected value of the speed derivative, and for updating of 
the expected value of the speed derivative to the expected 
value of the speed derivative to a neW value Which more 
closely corresponds to said measured value of the speed 
derivative if said difference value exceeds a predetermined 
threshold limit. 

By means of the invention, certain advantages are 
obtained. Primarily, it can be noted that the invention 
permits the adaptation of a parameter referring to the speed 
derivative of the engine during a gear-shifting process so 
that gear-shifting can be carried out While the engine is being 
driven With optimal performance. 
By means of the adaptation, a compensation is also 

enabled for individual variations of different engines and 
engine combinations, so that an equivalent engine braking 
function can be obtained even in the case of minor variations 
betWeen various engines. 

The invention Will also be able to compensate for the 
effects of, for example, change of engine oil that can cause 
individual variations betWeen different engine arrange 
ments. This advantage of the invention is particularly sig 
ni?cant since the times for oil change in different vehicles 
cannot be predicted. 

Advantageous embodiments of the invention Will become 
apparent from the appended dependent patent claims. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention Will in the folloWing be explained more 
closely With reference to an example of a preferred embodi 
ment and the appended draWings in which: 
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4 
FIG. 1 shoWs a graphical representation of the principle 

phases during up-shifting in a gearbox, 
FIG. 2 schematically shoWs a device for absorbing engine 

play in an engine braking device of the compression brake 
kind, 

FIG. 3a schematically shoWs the function of an engine 
during gear-shifting With the rpm of the engine varying 
according to a ?rst process, 

FIG. 3b schematically shoWs the function of an engine 
during gear-shifting With the rpm of the engine varying 
according to a second process, and 

FIG. 4 is a ?oWchart Which describes the function of the 
invention during engine braking in connection to gear 
shifting. 

DETAILED DESCRIPTION 

As previously mentioned, FIG. 1 shoWs the principle 
phases during up-shift (i.e. to a higher gear) in the kind of 
gearboxes Which shift gear With a poWer cut-off occurring, 
as is common in commercial vehicles. FIG. 1 shoWs a 
comparison betWeen engine torque and engine speed relative 
to time. Phase “a” shoWs a normal driving condition before 
a gear-shift is initiated. Since phase “a” is before the 
up-shifting, the engine speed Will normally increase during 
this phase. Phase “b” shoWs the removal of the torque as 
soon as it has been decided that an up-shift is to take place. 
Removal of the torque necessitates matching the rotational 
speeds of the outgoing shaft from the engine and the ingoing 
shaft of the gearbox, and can be in?uenced in a plurality of 
manners depending on the operational conditions of the 
vehicle in Which the gearbox is located. Phase “c” shoWs the 
release of a (not shoWn) claW coupling in order to release the 
driving line of the engine. In this phase, the fuel supply to 
the engine is limited to prevent the engine speed from 
increasing. Phase “d” shoWs the decrease of engine speed to 
match the engine speed to the gear ratio Which is to be 
chosen. It is primarily the time it Will take to reach the 
desired engine speed Which determines hoW quickly an 
up-shift can be carried out. As soon as the engine speed has 
been reduced suf?ciently, the neW gear can be engaged. 
Thus, phase “e” shoWs the engaging of the neW claW 
coupling. Phase “f” shoWs the re-engagement of torque, and 
“g” ?nally shoWs a normal driving condition after the 
gear-shift has taken place. 

In order to obtain the necessary decrease of engine speed 
during phase “d”(see FIG. 1), a special control valve device 
is preferably used, as Will become apparent in the folloWing. 
In this Way, a relatively quick carrying out of a gear-shift is 
enabled. 
The invention is particularly intended to be used in 

connection With gearboxes Which are unsynchroniZed. 
Additionally, the invention is intended to be utiliZed in 
connection With a valve mechanism 1 as can be seen from 
FIG. 2. This valve mechanism is a modi?ed version of the 
valve play absorbing mechanism of US. Pat. No. 5,193,497, 
the contents of Which is included as a reference in this 
application. The function of the valve mechanism is also 
previously knoWn from the SWedish patent application 
9804439-9. 

FIG. 2 thus shoWs a valve mechanism 1 for an internal 
combustion engine, With the valve mechanism 1 being 
suitable for use in connection With engine braking. The 
mechanism 1 comprises a cam shaft 2 Which via a cylindri 
cal roll 3 transfers a rotational movement to a rocker arm 4. 
The rocker arm 4 is arranged on a holloW rocker arm shaft 
5 Which is intended to be assembled on a not shoWn cylinder 
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head in a suitable manner, for example by means of bolts. 
The rotational movement is transferred from the cam shaft 
2 in a conventional manner via a transmission from the crank 

shaft of the engine (not shoWn). 
The movement Which is transferred from the cam shaft 2 

to the rocker arm 4 is primarily controlled by a ?rst ridge 2a 
Which consists of an exhaust ridge for opening the exhaust 
valve at a suitable point in time. Furthermore, the cam shaft 
2 has been given at least one, according to the embodiment 
tWo, extra ridges 2b, 2c, of Which a ?rst extra ridge 2b 
consists of a charging ridge Which When activating an engine 
brake function has the purpose of opening the exhaust valve 
at the end of the inlet stroke of the engine, and to keep it 
open in the beginning of the compression stroke. The second 
extra ridge 2c is a decompression ridge Which is placed 
along the cam shaft 2 so that it opens the exhaust valve at the 
end of the compression stroke. The lifting height of the extra 
ridges 2b, 2c is very small compared to the lifting height of 
the ?rst normal ridge 2a. 

In principle, the cam shaft can be arranged so that it can 
rotate in either direction. The tWo extra ridges 2b, 2c are 
shaped and dimensioned according to the chosen direction 
of rotation. 

The movement of the rocker arm 4 is transferred via gear 
6 and a semi-spherical control organ 7 to a yoke 8 Which is 
displaceable along a guiding rail S on the cylinder head. In 
the embodiment shoWn, the yoke 8 effects tWo valve pipes 
9. Each valve pipe is in a conventional manner surrounded 
by a valve coil 10. Apart from these tWo valve coils 10, there 
is a coil 11 arranged beloW the yoke 8. The purpose of this 
coil is to maintain the yoke in such a position that the play 
Which alWays occurs in a valve mechanism of this kind Will 
occur betWeen the valve pipes 9 and the loWer side of the 
yoke 8. 

The above described valve mechanism can be supplied 
With pressuriZed oil Which is fed to the cavity in the rocker 
arm shaft 5 by means of a suitable control valve device. Such 
a device as such is previously knoWn from the SWedish 
patent application 9804439-9, and Will for that reason not be 
described in detail beloW. It can hoWever be mentioned that 
the knoWn control valve device is arranged to supply oil at 
a suitable pressure to the rocker arm shaft 5 by means of 
control from a control system (not shoWn), Which in turn can 
comprise, for example, an engine control unit and a trans 
mission control unit. The control by means of the control 
system is then arranged to initiate activation of the control 
valve device When the gear-shifting takes place. During such 
initiation of the gear-shifting, pressuriZed oil Will be sup 
plied into the rocker arm shaft 5 and further along a conduit 
13 in each rocker arm 4. The oil Will then in?uence the gear 
6 arranged at the end of the rocker arm above the valve tubes 
9. The gear 6 suitably consists of a piston 14 Which is active 
in tWo positions, and is moveable betWeen these positions, 
Which are a draWn-in position and an extended position. 
During normal operational conditions, oil is fed to the rocker 
arm shaft 5 at approximately 1 bar. During such pressure 
conditions, the piston 14 is kept in its in-draWn position by 
means of the spring 11 Which effects the yoke 8. 

When additional braking effect is needed, the above 
mentioned control system instructs the control valve device 
to feed oil to the rocker arm shaft 5 under a higher pressure, 
for example at 2 bar. In this Way, a braking effect is obtained 
since the piston 14 assumes its extended position at Which 
valve play is absorbed. It is thus as such previously knoWn 
to utiliZe a controllable valve to obtain engine braking effect 
When gear-shifting is initiated. 
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To indicate that a gear-shifting is to take place, the control 

system can utiliZe a plurality of various parameters 
(separately or in combination), for example signals referring 
to the rpm and torque of the engine, the speed of the vehicle 
and the current positions of the pedals of the vehicle. The 
invention is hoWever not limited to implementation With 
these signals alone, but can be utiliZed With other signals as 
Well, Which gives an indication that gear-shifting is 
necessary, and that an engine braking is thus eminent. After 
a gear-shifting has been carried out, the piston 14 in the 
rocker arm Will again exhibit a valve play Which corre 
sponds to engine braking no longer being obtained. In this 
Way, the engine braking stops and the engine torque can be 
re-engaged. 
The present invention Will noW be described in detail. 

Above, it has been mentioned that there is a need to not just 
shift gears as quickly as possible, but that such a gear-shift 
should also take place While maintaining optimal perfor 
mance of the engine, the gearbox and the rest of the vehicle. 
These problems Will noW be described With reference to 
FIG. 3a Which is a schematic diagram Which shoWs the 
connection betWeen time t (the x axis) and the rpm n of an 
engine (the y axis). From the schematic curves in the ?gure 
it can be seen that the gear-shifting of an engine is initiated 
by a transition from a ?rst driving condition Which is 
indicated With the reference numeral 15 to a second driving 
condition 16, With the ?rst driving condition 15 being a 
normal operational condition Which essentially corresponds 
to phase “a” according to FIG. 1 With the engine being able 
to be driven at a certain rpm n1. 
When a gear-shift is initiated, Which is indicated With the 

reference numeral 17, the rpm of the engine n Will gradually 
increase. The engine speed Will then fall to a loWer rpm n2 
Which can be seen as a desired rpm at Which the gear-shift 
in question can be carried out. The value of the desired rpm 
n2 in turn depends on various outer circumstances, such as 
for example the slope of the road, the rolling resistance and 
the poWer cut-off time. If no engine brake function from, for 
example, the compression brake kind is utiliZed, the 
decrease rate of the rpm n Will primarily be decided by the 
in?uence of the friction forces Which Work against the 
moving parts of the engine. If no active engine is utiliZed, 
the change from the ?rst rpm n1 to the second n2 Will thus 
take place during a certain period of time Which in FIG. 3 is 
indicated as t1. 

If, hoWever, an additional engine brake (for example 
compression brake) is utiliZed, the rpm n of the engine Will 
decrease considerably much quicker from the ?rst rpm n1 to 
the second rpm n2 than is the case Without engine braking. 
This relatively quick process is indicated in FIG. 3a With 
reference numeral 18. In more detail, the engine braking is 
then terminated at a point in time before the desired rpm n2 
has been obtained as indicated With reference numeral 19, 
since the effect of the engine braking Will remain for a short 
moment after it has been turned off. In conclusion, the 
second rpm n2 is reached in a certain period of time t2 Which 
is considerably much shorter than the corresponding period 
of time (t1) during Which no engine braking is used. 

Apart from the desire for a short poWer cut-off time, 
PCOT, in the driving of the engine it is also desirable to have 
as feW malfunctions as possible take place in connection 
With a gear-shift. For example, too long a cut-off time can 
cause unnecessary expenditure of time after an otherWise 
rapid gear-shift up to the point in time When engine torque 
is re-engaged. A very long cut-off time can even in some 
cases make a desired gear-shift impossible. 

Before a gear-shift, a value of an expected speed deriva 
tive ESGZ (expected engine speed gradient) is used for the 
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decrease of the engine speed during the gear-shift. A value 
regarding this expected speed derivative ESGE is then stored 
in a (not shown) control unit Which according to that Which 
has been explained above is utiliZed in the control of a 
certain gear-shift process. It is a basic principle behind the 
invention that the measurement of the actual speed deriva 
tive ESGm (measure engine speed gradient) of the engine is 
carried out during the gear-shifting process and if the latter 
measured derivative deviates too much from the expected 
derivative—causes an updating of the stored value regarding 
the expected derivative. 

In the process of FIG. 3a, the rpm n of the engine falls 
from the ?rst rpm n1 to the second rpm n2 in an essentially 
linear manner, ie as can be seen from reference numeral 18. 
In FIG. 3b, the connection is shoWn betWeen time t (the 
x-axis) and the rpm n of an engine (the y axis) in an alternate 
process, Which essentially corresponds to that shoWn in FIG. 
3a, but in Which the rpm n of the engine does not fall linearly 
from the ?rst n1 to the second rpm n2 but is instead varied 
during the gear-shifting process. This is shoWn With the 
reference numeral 18“ in FIG. 3b. From this it can be seen 
that the transition betWeen a ?rst driving position 15 and a 
second driving condition 16 can take place in a number of 
Ways. The measurement according to the invention of the 
speed derivative of the engine has as its primary purpose to 
estimate the average speed gradients (i.e. the average speed 
decrease of the engine rpm) betWeen a starting and a 
?nishing point. The starting point then corresponds to the 
initiation of a gear-shifting process, and the ?nishing point 
corresponds to the engine having reached its desired rpm, 
and the gear-shift can be completed. 

The process according to the invention Will noW be 
described in detail With reference to FIG. 4, Which is a 
simpli?ed ?oWchart Which illustrates hoW the invention is 
utiliZed When shifting gear. The gear-shifting is initiated in 
a Way Which has been mentioned previously, by a signal 
from a control unit activating a control valve of, for 
example, the kind Which has been described above. As is 
indicated in block 20 in FIG. 4, the gear-shifting process is 
then initiated With a control function to make sure that the 
engine in question has the correct temperature and is oth 
erWise also in a condition Which permits gear-shifting using 
the added engine brake. It is here assumed that the gear 
shifting process is intended to take place With an expected 
rate of decrease for the rpm of the engine, ie a unexpected 
speed derivative ESGe. A value according to this speed 
derivative is thus stored in the control unit. If the function of 
the engine is judged to be good the gear-shift Will be 
initiated. The choice of gear-shifting process (for example 
betWeen Which gears shifting is to be carried out) can be 
determined by means of determining the poWer cut-off time 
(PCOT). The PCOT is determined using as a starting point 
the expected speed derivative ESGZ. Depending on the 
length of the poWer cut-off time, it is determined betWeen 
Which gears an attempted gear-shift should be carried out. 
Alternatively, other factors such as, for example, the current 
gear of the gearbox, the Weight of the vehicle, the charac 
teristics of the engine, the slope of the road and the position 
of the gas pedal can in?uence the gear-shifting process. For 
example, during up-shifting at a relatively high rpm in a 
steep upWards slope, the gear-shifting can be carried out 
With one or tWo gear steps depending on the poWer cut-off 
time. 

During the gear-shifting process, a measurement takes 
place of the actual speed derivative ESGm (block 21). This 
measurement, Which corresponds to a calculation of ESGm= 
Arpm/At), results in an actual value regarding a measured 
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speed derivative ESGm, ie the “total” derivative during the 
poWer cut-off in question. This value can also be said to 
correspond to an average speed gradient betWeen a starting 
point and a ?nishing point, With the starting point in turn 
corresponding to an initiation of the gear-shifting process, 
and the ?nishing point in time corresponds to the engine 
having reached the desired rpm and the gear-shift can be 
completed. If, for example, the measured speed derivative 
ESGm is relatively loW, it can be seen that a reduced engine 
brake effect is present. This affects the possibilities of 
carrying out the gear-shift in process in question Without 
problems. 

FolloWing this (block 22), a comparison takes place 
betWeen the measured speed derivative ESGm, and the 
expected speed derivative ESGE. If the absolute value of the 
difference b6IW66iHlk25916621I1 the measured speed 
derivative ESGmiHlk25916621 and the speed derivative 
ESGZ exceeds a predetermined threshold value x, an adap 
tation or updating of the value of the expected speed 
derivative ESGE takes place according to the invention. This 
in turn takes place by storing in the stored unit a neW value 
regarding the expected speed derivative ESGE (block 23). 
The value of the measured speed derivative ESGm can then 
either directly be replaced by the previous expected speed 
derivative ESGe, or the latter parameter can gradually or 
successively be changed (over a certain period of time) so 
that it ?nally reaches a value Which corresponds to the 
measured speed derivative ESGm. 
The above-mentioned threshold value x is set at a suitable 

level, and is, for example, in the order of siZe of 10% of the 
value of the expected speed derivative ESGZ. The invention 
is hoWever not limited only to this value. 

If a successive change of the value of the expected speed 
derivative ESGZ takes place, this can be done in the shape of 
a stepWise increase from the value of the previous expected 
speed derivative ESGe, up to the value of the measured 
speed derivative ESGm during a certain period of time. As an 
alternative to a stepWise increase, there can also be, for 
example, an exponential increase up to the value Which 
corresponds to the measured speed derivative ESGm. For 
example, the adaptation can be done so that a neW “adapted” 
value consists of the sum of 90% of the previous value, and 
10% of the measured value. As a further alternative, the 
increase can take place according to a transient process in 
Which the previous value of the expected speed derivative 
ESGZ ?rst increases in time to a value Which even exceeds 
the measured speed derivative ESGm, but Which during a 
certain amount of time “adapts to” a value Which corre 
sponds to the measured speed derivative ESGm. The adap 
tation can also be based on, for example, an average value 
of a number of measured speed derivatives (for example 
during the last ?ve gearshifts) constituting the basis of a neW 
expected value ESGZ. Regardless of Which change or tran 
sient process Which is used, the previous value of the 
expected speed derivative ESGZ Will ?nally have been 
replaced With a value Which corresponds to previously 
measured values regarding the speed derivative. 
When the value of the expected speed derivative ESGZ 

has been replaced With a neW adapted value according to the 
above, the process is terminated. Before the next gearshift, 
a neW value regarding the expected speed derivative ESGE 
Will be utiliZed When the gearshift is initiated. This neW 
value is then adapted to that Which has taken place during 
the previous gearshift. Since the system in this Way takes 
into consideration earlier events in connection With gear 
shifting, the risk of possible mistakes and imperfections (for 
example too early or too late gearshifts, poor driving 



US 6,885,928 B2 

conditions, incomplete gearshifts etc) in connection With 
gearshifting can gradually decrease and perhaps even be 
eliminated. 

In normal cases, the above described process (see also 
FIG. 4) Will have been repeated during approximately 5—15 
minutes of driving With an amount of gearshifts before the 
adaptation has led up to a Well functioning value of the 
expected speed derivative ESGZ. This Will then be Well 
adapted to the engine arrangement in question. The obtained 
value can be stored in a storage unit and constitute a starting 
value When next driving the vehicle, but this is not alWays 
necessary. 

The invention is not limited to the above-described 
embodiment, but can be varied Within the scope of the 
appended claims. For example, the invention can be utiliZed 
in various types of vehicles, for example trucks and passen 
ger cars. Additionally, the invention can be utiliZed in 
various kinds of engine braking devices, that is in other 
devices than the above-described compression brake device. 
In more detail, the invention can be utiliZed in those engine 
braking devices in Which a measurement of the speed 
derivative of the engine (engine speed gradient) can be 
obtained. For example, the invention can be utiliZed in 
applications Where electrical or hydraulic primary actuators 
are utiliZed. Also, the invention can be utiliZed in so-called 
ISG arrangements, i.e. arrangements With an integrated 
starting engine and generator Which can be utiliZed to obtain 
a breaking effect. 
What is claimed is: 
1. Method for up-shifting of an automatic or semiauto 

matic gearbox Which is connected to an engine equipped 
With an additional engine brake, Which method comprises 
determining an expected value of the speed derivative 
(ESGE) of said engine during said gearshift, Wherein said 
method comprises: 

measuring the speed derivative (ESGm) of the engine 
during said gearshifting (21), 

calculating a difference value Which corresponds to the 
difference betWeen the measured value of the speed 
derivative (ESGm) and the expected value of the speed 
derivative (ESGZ), and updating the expected value of 
the speed derivative (ESGZ) to a neW value which 

10 

15 

35 

40 

10 
closely core responds to said measured value of the 
speed derivative (ESGm) if said difference value 
exceeds a predetermined threshold value 

2. Method according to claim 1, Wherein said updating is 
carried out by replacing said expected value of the speed 
derivative (ESGE) by said measured valued of the speed 
derivative (ESGm) directly after said calculation. 

3. Method according to claim 1, Wherein said updating is 
carried out by means of a successive change of said expected 
value of the speed derivative (ESGZ) in the direction of a 
value Which corresponds to said measured value of the speed 
derivative (ESGm). 

4. Method according to claim 3, Wherein said successive 
change takes place stepWise. 

5. Method according to claim 3, Wherein said successive 
change takes place continuously. 

6. Method according to claim 3, Wherein said successive 
change takes place by replacing said expected value of the 
speed derivative (ESGZ) With a value that corresponds to an 
average value of a previously determined number of values 
of the measured speed derivative (ESGm). 

7. Method according to claim 1, Wherein it comprises 
compression braking using said additional engine brake. 

8. Device for up-shifting of an automatic or semiauto 
matic gearbox Which is connected to an engine equipped 
With an additional engine brake, comprising a control unit 
for initiating gearshifting and for storing an expected value 
of the speed derivative (ESGZ) of said engine during said 
gearshifting, Wherein said device comprises means for mea 
suring the speed derivative (ESGm) of the engine during said 
gearshifting (21), With said control unit being adapted to 
calculate a difference value Which corresponds to the dif 
ference betWeen the measured value of the speed derivative 
(ESGm) and the expected value of the speed derivative 
(ESGZ), and for updating the expected value of the speed 
derivative (ESGZ) to a neW value Which corresponds to said 
measured value of the speed derivative (ESGm) if said 
difference value exceeds a predetermined threshold value 

9. Device according to claim 8, Wherein said control unit 
is arranged to initiate compression braking of said engine. 

* * * * * 


